Pharmacotherapeutical reduction of post-hypoxic-ischemic brain injury in the newborn.
Perinatal hypoxia-ischemia (PHI) is a major cause of morbidity and mortality. A substantial part of PHI-related brain damage occurs upon reperfusion and reoxygenation by the excess production of excitatory amino acids, free (pro)radicals and the release of cytokines, triggering programmed cell death. In this respect, several neuroprotective agents have been investigated in neonatal animal models, providing evidence for their usefulness in PHI. Several agents have been shown to be neuroprotective in neonatal animal hypoxia-ischemia models, but only a few agents have been used in clinical studies on term newborns. Although some general information will be provided with respect to focal hypoxia-ischemia and neuroprotective agents, this paper focuses on the investigated neuroprotective agents for global PHI and reperfusion brain injury in the newborn, categorized by their mode of action. Future experimental and clinical trials with promising neuroprotective agents need to be performed, including long-term follow-up to monitor long-term consequences. Moreover, well-designed combinations of neuroprotective agents with or without other neuroprotective strategies such as brain hypothermia should be given consideration for producing the most promising results in reducing post-hypoxic-ischemic reperfusion injury of the newborn brain.